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I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with flie patent application identified therein. 

I also certify that by vutue of an assignment registered under the Patents Act 1977, the 
application is now proceeding in the name as substituted. 

I also certify that the attached copy of the request for grant of a Patent (Form 1/77) bears an 
amendment, effected by this office, following a request by the applicant and agreed to by the 
Comptroller-General . 

In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 

In accordance with the rules, the words "public limited company" may be replaced by p.l.c, 
pic, P.L.C. or PLC. 

Re-registration under *the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 




An Executive Agency of the Department of IVade andlndustiy 



Signed 



Dated 





r 




INVESTOR IN PEOPLE 




GB0222543.1 



By virtue of a direction given under Section 30 of the Patents Act 1977, the application is 

proceeding in the name of:- 



BACCHUS TECHNOLOGIES LTD 
Incorporated in the United Kingdom 
The Cider Mill, Fair Oaks Farm 
Hollybush 
Nr Ledbury 
Herefordshire, 
HR8 lEU 
United Kingdom 

ADPNo. 08572836002 



30/89/2902 09:12 01276-,22985 ^ M G HARMAN & CO PAGE 01 



« » r™,**-^ 3eSEP02 £751784-1 B02626- 

PATENlre ACT 1977 P0i/770e 0.00-022S43.1 

PATENTS FOJBM No 1/77 




Hie CojEttptrojiteri 
The Patent Ofih:^ 

REQUEST FOR GRANT OF A PATFt^tt 

0222543.1. 

n T?s?e<?flttveo(ion: Iraj^ved CotJks aad dosures o 
m AppHcant: ^MvopUC^"^^^'^^* " 



Adcfeess: Two W^Ils, dumih Stejet, Bwd^idfc, w Susse^ RH12 3EH 

tV Iirventoy <») ^Ihcapplicwt is ihcsok invent 

Uy- f' fh^/nSo^^C". Senusferley, Surrey, GVlSZEQ 

SS P^^'r^ UfitL. l^^Cl0(L.lOO-b\ . tel: 01276 22985 

LO/t/PoA/ u/c^S SJ<Sl ^^/""^ 
VH Declaraiswoi of Priority: 
Nil 

Vm -nie AppHc^o«d^8^^]i^^^^g^^g^^^^ i5(4X Qr37C4): 



30/09/2892 09:12 01276-229B5 



M 6 HARMAN & CO 




IK Check List 



A The applicaiiaa contaifis the B The application as jBlled is 
foUowiBg nucabeiis of sheets: accompanied by: 



1 . Request I sheet \ nil 



Z I>escaipti<m "^j^eets 

3 Oahsxs ml 



4 Drawings tul 

5 A}>^xact nil 




X Itissu^e^dlhatFigureNo of^edxavvings should acccE^^ 
published 



Xt Sigaature: ^ 




Applicant 



30/89/2882 99:12 01276-22985^ M 6 HARMAN & CO PAGE 83 

1^ 



Improved Corks and Closures 



5 The preseait invenlion relates to corjEc^ stixiilar closures. 

Coiks have traditionally been used to close wine, "bottles (boih still ^and 
spdrlding), spirit bottleSy and llie like. The traditional ihatedal is natural cork, 
wMdh is obtained from the batk of certam oak trees. The tork is inserted iixto Ihe 
xo neck of the bottle and i^ands dne to its mheront elasttcdlty to seal the neck of the 
botUe, preventing air fixwoi i^grcssing and wine firom escaping. 



More recently, various modenx variants have been, mhxwluced. Tn some 
cases, these use synthetic plastics xnaterials; ixi others, they use natural cork which 

IS has been leconstituted m, some way» alone or in combinadoa ^th synthetic mater- 
ials. Exsxxiples of synthetic closures are described, for exanoqplep in WO 96/34806. 
These are typically cylinders of elastomers sudhi as polypropyjehe, polyethylene 
and vinyl acetate. The el^oxners are meh^d and mixed with blowiEig agents 
which create a foam. The mixture is then typically either injected into a mould or 

20 extruded and sliced to produce synthetic closures of shapes and sizes which are 
similar to natural corks. 

Synthetic closures can also he made of foanted resins such as polystyrene 
Or nurtures of polystyrene and other chexxucals suc^ as butadiene rubber. These 
f$ are manu&ctured by injecting beads (xfesi^^dable polystyrene into moulds. The 
beads themselves contain a blowing agmt^ typica% pentane. Steam is injected 
into the mould and tiie beads swell up and stick tpgetiber, taking the cylindrical 
sh£^e of the mould. 

30 A comparative trial of synthetic closures versus natural corks, run by the 

Australian Wine Research Institute aip^^ whose results were published in the 
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AustcaHtak Journal G«^e tod Wkc Reseatsik m 2001, shewed ^ g^c^al, 
^rnflietic closures do Bot fhJly x^xoduce tbte scsHng c^WlWes of natural "cpifc 
In particular, wine bottled iising syn&ede closures tends ojadSze foster tixao 
wine bottled using quaUiy mtml potH This is partly dttc to fiie p^cttatioa of 
o^q^gen fhiow^ tite interface betwem flie ^Itetic njaterial and the gass botlie, 
but also, we have snrpriangty finmd, ftwnfih ihe body of the synthetic matfriaL 
•Whilst the rate of oxygen pgaa aeatiott is small, over tame the 



getttt^dnoughcan be significanL 

10 Our reseacdi has fooad that «be polymer chains wMch txmkc up «xe das- 

tomers and reans at« large nnolecifles whidt swrprisin^ provide ^ace for aorall 
oxygen niolecnle to dijffiise through. ThecofeofasynthetiQclostiteisfoaiiusdto 
provide orach of the elasticity of the closure, so the amount of polymer ftrou^ 
which a moteciile of oxygen has to pass is smaU relative to the length of the 

15 closure. Different jpolsonets have diffetta^ 

penneabiKty rates £o£ the fbMowiiig polymefs commonly found in ^&etic clo- 
sures are ^ foHows: 

Polystyreiie 933 
Polypropylene 1952 

40 Polythene 4669 

all in cc/sq nt/day for a Imm tibicloiess. Whilst polysfytcne has a better, ie lowcf, 
jate of permeability^ it tends to suffer from microscopic pores between the fiised 
beads of eicpandable polystyrene. This allows significandy more ga^ to pass 
ihrou^ the closure than would pass through an extruded or iiyection moulded 

25 closure where no isuch pores exisL 

Thace have been concerns about the ^sable permeability of bofli natatal 
codes aod sfyntfietic closures. Wiih natural cojks> a wax plug has been used as an 
additional barrier on. die top end of the cork; this is in lact provided piitttsrity for 
30 aesthetic ejffect With syn^ietic closures, WO 96/34806 (Betacorque) has pfo* 
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posed ftie ixsc of a flexible ijonpervioiis coatiBg sadht as potyoraliane onilie ends of 
the closate ifaa additional d^gr^ of impeoneability is leqwred. 

The maki object of Hie poresent invention is to provide a closure membtff 
5 wbicfo provides improved control of g3S penetration^ particularly oxygen penetra- 
tion, pteferabftr to a low levcL 

There arc a number of materials which are hi^ rosygpn faarder n^xials^. 
However, in general flxese ms^a}$ have properties {such as too low an elasticity; 
10 hritfleness^ bonding problems^ or inadequate as the primary material of synthetic 
closures) which render tibiem uxx$atisjE^ctoiy for present purposes. Many high 
barrier materials are mainly highly ciystaHinf: tod hocice non-elastio; others are 
stretohable but with litde or no xecovety. 

15 Some polym^srs exist which have relatively high gas-barrier capabilities, 

abhough they cannot be classijSfid as hi^ gas faairiei^. Their use Ibf present 
purposes would therefore preferabtj^ require a relatively thick layer. Some of 
these polymers are based qa elastomers such as polypropylene and potyethlBne. 
These incorporate other large molecules within the polymers such as bulyl rubber 

lb in an attdcapt to eliminate die sp^ts between the polymer chains through which 
gases can pasSw This greatly reduces the passage of oxygen, although it does not 
plimix)iate it completely. The irtcocpoiation of these additianal molecules withm 
tihe polymers t^ids to reduce fheir eXastictty, which miakies them unsuitaMe for use 
as the main constituent of srynthetfc dosurps^ An eican3$^le of such a mat^dal is 

2S Oxylon CS25, vAdoh is pdroduced by OS Chemte. Ihc Mocon osygen transmis- 
sion rate foac Oj^lon CS25 is 500oc ^ou^ a 100 miaron idxeet per square metre 
per day. Such matedal$ are flexible and have a degree of elastk: ability but 
wrinkle whett compressed Similarly, inactive hot melt polyolefines (RJHDMPs) axe 
relatively high baixier materials but are relatively rigid when set. Other hi^ 

30 barrier materials include vinyl alcohol;, ethyl vinyl alcohol (EVOH), poljrvmyldene 
chloride (JPVDC), FIFE, polvinyi chloride^ vinylidjgae cJdoride-vinyl chloride 
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copolyfticr, jtoJyefljyW tetoplrfhalBfcei polyamide, odented polyaflride, and 
3DDsodjifi»d flcxylonifrile. These have bander properties of betweai 3 and 6 co/sq 
xn/day for a 2.5 ndcxotk thickness. 

Thece are also non-polymeric high battiet i&aterials such as metal foils, 
vacuum depositad mstals, metai oxides and other ojcidcs sudi as silicon, oxide. 
The latter three arc vacuum deposited crata sabslxates such as polyihejoes to malce 
proof'baS for food preservation. ~TlieM have barrier jscof^Sifes of ts^ically 
0.5 cc/aj Hi/day fbr a 12 miaraa deposh of aluniijoium. However, these have 
boadjng problems and, atthou^ they ate elastic, haws poor resilience. 

hi summary, no coatings are ourrenfly k»ow» to ewst wiikh provide high 
levels of gas impermeabiHly coaibmcd with elasticiiy* good adhesion, and the 
capability of being a$ed in c<«itact vn&i food. 

Accoxdiag to its tasam feature the jaesent invention provides a closure 
xnemfKX having a low pecmeabiliiy harder extending across its widtb, wherein tfie 
batxier canpriscs two layers, flxe first layer being a low pocroieabiKty fflMerial and 
dia second layer effeottvety modil^^Qie or mediatibos the piropcorties of ifee first 
layer. (This does not exclude the possibility of there being moie than 2 layers.) 
The second layer may act as an adhesive ta imyprove the adhcsirai between the first 
layer and the bulls material of the closure member, and/or modify the meohamcal 
properties of the first layer, as discussed below, 

TTie second layer preferably C(Mioiprises a hot melt (HM) polyolefine 
adhesive, and more spedfica% a reactive hot melt polyurefhane. Reactive Hot 
Melt Polyutti^aojes (RHMPs) aie dedved fiiom the mixing of two conqionents: an 
isocgpanatB tix^ soltttiwi and a polyol-rich solation, (Hiis is in contrast to ordinary 
polyuretiume coating which consist of a polyurethane dissolved in a solvent) 
The polyol is mostiy polyester and/or aaylic polyols. Hifire are two groups of 
poiyurethancs - aromatic (based on aromatic isocyanates and mostly polyethrar 
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po^yrols) and altphaiip (based cai ali|khatic isocyanates and /or polyester and acjylic 
polyols). Aliphatu; polynreftiattes are preferred, acce aromatic polyuretihiaiies 
have a potential health hazard 

Wilh an RHMP, a i3^id exolhemiic d^mica] polymensstioja reaction 
occnre when the two componeirts are mixed, lesulting in a polynretaie ,pre~ 
polymer. This pre-polymer is what is ^plied to the ctosore. It is applied by 
behig melted and spread. The reaction is ireversible under the iaSuenoe of heat, 
preveoiing it from xetuoung to its pre-melted state after use and improving its 
barrier properties. PorthBr reactioRs after appKcafi<m occur under the influence of 
moisture, resulting in a high level of cross linkage between polymers. The 
xesoWng polymer is veiy stable and has a low level of ftee njonoxneis which could 
otiierwtse taint wine. 



15 RHMPs bond very well to polymer based synthetic closures a$ well as to 

natural corks. RHMPs ate flexible but relatively inelastic wlwaa set. However, 
we have found tiiat when di€y are stretched or conqjressed, they become much 
more elastic. This elasticity aHows the gas barrier to move with the closure. Jh 
addition, wc have found that the ctose bonding between the layer of RHMP and 
20 the bulk material of the closure results in the elasticity of the bulk material being 
partially induced or transferred into «ie .RHMP. As a result, the closure can be 
used in the same w^ as ordinary corics or synthetic closures, while the RHMP 
layer forms a relatively low permeability ojtygen bander. 



25 Further materiak such as metal oxides, eg mm oxide, can be added to the 

RHMP to improve its oxygen, barrier properties. 

We have Sowxd that there is afurther advantage to the use of aa RHMP as 
one layer m the barri.er. This elasticity of the RHMP layer provides the force 
30 necessary to achieve die seal required; in. addition, where the RHMP layer extends 
to the edge of the closure, it makes contact \vilh the glass sutfeoe and acts as a 
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gasket preveutrag gas ingressing attd vmt^ exiting aloog die dosiixe/glass iotiar- 
&ce. Since it is a substantially denser dtul toragjier matedal iban tint of A.e tnmn 
synthetic materia] of tbe do$ure, it s^certs a consid^able extta force on the ^a&s 
over a small area, so providing a strong seal. 

In known closures, the banier is located at an end of the closure member. 
In the present invention, the barrier may be applied to one or both ends of the 



closure^ but may equally be included in the body of &e closure^ with the two 
portions of the closure botib being bonded to the barrier to foon a tmitacy closore 
JO member. 

The barrier can be applied anywhere along the length of the bodj^ of the 
closane across long axis, so that it forons a partial or coCTplete. barrier to Ihe 
movement of gases and fliuds. The bamer preferably extends from one side of 
15 the closure to the other, thus providing a continaons barder. However^ it can be 
^plied partially, for example only covering the central part aad tbus providing an 
improvement to the penneability without providing a complete barrier. It can also 
be used to provide total coverings If desired, one or more furHier bamers may be 
provided at further posdjona along the closure. 

20 

The barder can also extend slightly beyond the cross sectional ai es^ provid- 
ing a gasket which sits prond of the surface of the closure. Provided that the bar- 
rier is elastic enough, (he small area of the gasket exerts a high point load around 
the circumference of the closure/glass int^ace. This provides a ranch impsxyvcA 
25 seal to prev^sat gases passing up the interface. Most synthetics use silicone lubri- 
cants, which are not good oxygen barriers, to ^sure smooth insertion and extrac- 
tion characteristics* On Csontrast, natural corks nsaally use paraffin was; or paraf- 
fin tvax/silicone mJxturesi, para£Sn wax being a good oxygen hairier,) 



30 Thegasbarri.erlayermay befhicfcor (bin. A ihin layer pn^ferable as it 

takes on the elasticity of the body more effectively and does not look odd on 
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csfia^fkjaQi due to swdObbng i^sDificsiifly Ixr/ond &e sat&ce of ilie closure. How- 
ever, having a ^ck ga^^ haaissc moxe e£[^ptive at inhDjitixig gas movement for 
some oxygqii ImmcT uuitedal&. 

5 The first layer of the bindcx is preferably a material having lower per- 

meability than. RHMP, This permits the bancier layex to be fhia while achieving 
voy Jow pcnneainlify. Typically fiic thickne^ of tUe RHMP catt tango from 1 
jnictfoa up to 2000 miccons^ wit the low pemeability matensd tanging £:om 1 
imcron to 1000 microns. Multiple layeta of RHMP and banier matBiials may be 
10 applied. 

The low penneabiliiy layer can convenieniiy be atta^c^hed to the main body 
of the closure by the KHMP, and if thi& baixier is not at the end of ttte closure, the 
low perrncabllity layer can convenienfly be atteched to both parts of the main body 
15 by BIIMP layers on boih sides. 



We have found howevi^ that certain types dTkw permeahilily matetjal can 
be jibnned as a layer direcOy on the bulk matoiaX of flie closnxe. Thns in some 
cases dxe bamo: can be fixed to Ihe closwe by any suitable meaos such as fusion 

20 by heat spraying in a suitable ^olventp incoxporalion in the mould, physical bond- 
ing, chemical bonding, vaponr depogitio«, or melting and application by printing 
or rolling on. A banier wMch is applied as a liquid can be ;a^lied by any means 
such as direct appJJcation^ brushing, panting, spraying or dipping. In most such 
casesL however, an RHMP Isyer can also nsed. If the barrier i$ not at dxe end of 

25 Ihe closure, tlie RHMP $ecnres the open side of fee low pemeability layer to the 
second half of die closure; if the barrier is at the end of tide closure, the RHMP 
layer is applied to its outw sudkce. 



30 



Where there is an RHMP layer between ihe low pcmxeability layex and Ibe 
substrate, it ensure good adhesion between the low peanneabiJity layer and the 
substrate. In addition to this direct efl&ct, Oie RHM? layer aids in effectively 
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fm^jssSsmot^ or indaciii^ the plastic propaiabs of Ibe sabserste into torw p^tmea- 
bilily layer. The more poweribl elastic response Of the RHMP, combined wtibi its 
strong Ajdjbesive capsibifitiesy forces thte lo'^ peADaeabiliQr layer to OottfoTm vn&i tifae 
roovemente of the RHWtP layer. The chaotce of jfracture in a low penneabiliiy 
layer of brittle material i$ tfms greatly re<iuced, (Ftirfiier^ if sucli JSacture shouJd 
occur^ its ^tent is likely to be greiatly reduced^ and its effects miiumized as fbe 
jRHMP vriil keep the pieoes in place.) 



Combinations of diifiEbreot low permeabiHiy tnatetidls ittay be used to 
10 achieve hi^ barrier capabiMes iSar varying r^quimoents. For exswuple^ a mstai 
Isy&L can be d^osited onto the end of the closure and dien covered by a co- 
extruded EVOH film. 



One or both layers may be in the form of a free-^standing film which is 
15 £^plied to the closure. Jti particular^ it is possible to use a single soch fihn having 
a plurality of Iayec% one of ^vhich is a low pocmeabifity material and anothfr of 
which can be used as a BM layer. Such films ate cuirendy used in "^firee- 
^tandingT appUcodoxis such as for food pacfcaginjg. (They are generally nuide by 
co-exbwiop. of the differeat layers togetha* wrth the applic^ation of adhe^tves 
20 between the layers where &at is necessary to bobdtibiet^ Atypical 
such fiOhn, foar exaitnple^ consists of 3 layers of polyethylene, OVOH, nylon; 
this can be applied for present purposes with the polyethylene layer acting as a hot 
mett materiaL 



25 The present invention may be contrasted with the closures of WO 96/34806 

patent Ai^tioned above. That described only polybtfethane resins as sealaxdiSL, not 
2-Iaye3r barriersi, nor the iise of hot melt (HOMO poj^yolefines or reactive hot melt 
polyurethaues (JgHMPs). At tktxt tmte» tihe movement of oxygen throog^ mater- 
ials was not understood and (fee resins were desigpuied only to stop 13he gross move* 

30 ment of gas and moistore. 
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Th«]^teseM system can be to asbnal codes as vvdtt as ^yiitlietic clo- 

sures 4o xnqsrove ^ir gas pmneiiaSiy. Jn. Hxb case of natural corks, the pieseat 
bamer will also act as a baixier to microbiological cantafninante such as co^k-taint 
(eg tricWoroanisoJe (TCA)) and yca$ts which conlamiuate as well as acting 
5 as a balder to chemicals in ihe code which could o<h«cwiSB enter the wine such as 
tamuns and tars. 
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